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FIG. 3

RECEPTION FREQUENCY: 98. TMHz

BROADGAST STATION NAME OF
ANALOG BROADCASTING: A STATION

c 2

4 )

98. 1MHz

A STATION

\ /

BOTH _FREQUENGY AND BROADCAST
STATION NAME ARE DISPLAYED

WHEN A BROADCAST STATION
NAME OF ANALOG BROADCASTING
HAS BEEN ACQUIRED
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FIG. 5

[ START J

ACQUIRE A RECEPTION FREQUENGY

5400 |

S401 NO

IS FIRST DATA ACQUIRED?

AGQUIRE RECEPTION QUALITY

|S RECEPTION QUALITY HIGH?

S404~ | DISPLAY FIRST DATA

|S SECOND DATA ACQUIRED?

SA06~ DISPLAY SECOND DATA

YES

[ END ]




US 9,225,445 B2

Sheet 6 of 21

Dec. 29, 2015

U.S. Patent

LINN AV1dS1d

LINN

\

90G

JO4INOD AVIdSId

——

GOl

LINN
NOIL11S1N0JY
Y1Va AN0O4S

\

v0l

LINN NOILIS

N0
—JY V1vQ 1SdI4

\

€01

LINN NOILIS
=1NOJY ALIIYND
NOI1d3403y

\

¢01

11NN
NOIL1SIN0JY
AONINO3Y4
NOI 1d303Y

\

101

9 OId




US 9,225,445 B2

Sheet 7 of 21

Dec. 29, 2015

U.S. Patent

Q441N0IV N449 SYH ONILSVD
—([v0dd VL191d A'INO 40 JWYN
NOILYLS 1S¥OQvo¥d Y N3HM (9)

('t n

LAH-NOI1V1S @

'E
2 _/

IQH-NO11V1S d :9NI1SvVOav0dd
V11914 40 JWVN NOILVLS LSYOQvoud

q. OId

A341N0IV N348 JAVH ONILSYOAYOud
V11910 ANV ONI1SvYoavodd Y0 IVNY H109
40 SIWYN NOILVLS 1SYOdvoud NIHM (V)

\

~

LAH-NO11V1S (@

N4

\J

_/

LAH-NO11V1Sd :9NI1SYOQv0dd
V11914 40 JWVN NOILVLS LSYOQvodd

NOILYLS d :ONI1SYOavodd DO VNV
40 JWYN NOILVLS 1Svodvodd

VZ OI4



U.S. Patent Dec. 29, 2015 Sheet 8 of 21 US 9,225,445 B2

FIG. 8

[ START J
v

ACQUIRE A RECEPTION FREQUENCY

5400 |

S700

YES
|S SECOND DATA ACQUIRED?

S701
NO

IS FIRST DATA ACQUIRED?

S402
N ACQUIRE RECEPTION QUALITY

5403
|S RECEPTION QUALITY HIGH?

S404~ DISPLAY FIRST DATA
$405
IS SECOND DATA ACQUIRED?
YES
5406~ | DISPLAY SECOND DATA
$407
TERMINATE? NO

[ END ]
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FIG. 11
RECEPTION FREQUENCY TRANSMISSION OF SECOND DATA
817. 9MHz WAITING FOR DETERMINATION
88. TMHz YES

88. 3MHz NO
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FIG. 13
([ stwr )
ACQUIRE A RECEPTION FREQUENCY‘\S12OO
S$1201
IS A
BROADCAST STATION YES
CONF IGURED TO TRANSMIT
SEGOND DATA?
51202
3 NO ~
ACQUIRE REGEPTION QUALITY
IS RECEPTION
QUALITY HIGH?
IS SECOND YES
DATA ACQUIRED?
DOES A PREDE-
TERMINED TIME
ELAPSE?
YES S1206 51207
- -

DETERMINE TO BE A_BROADCAST
STATION NOT TO TRANSMIT
SECOND DATA, AND STORE_THE
DETERMINATION RESULT

DETERMINE TO BE A BROADCAST
STATION CONFIGURED TO TRANS-
MIT SECOND DATA, AND STORE
THE DETERMINATION RESULT

$1208 l

o

YES

(om0 ]
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FIG. 14
[ START ]
AGQUIRE A RECEPTION FREQUENCY_g 400
$401
IS
FIRST DATA AC-
QUIRED?
402
/
ACQUIRE RECEPTION QUALITY
IS RECEPTION YES
QUALITY HIGH?
$1303

NO YES

$404
-

IS A
BROADCAST STATION
CONF IGURED NOT TO_TRANS-
MIT SECOND DATA?

DISPLAY FIRST DATA

5405

|S
SECOND DATA AC-
QUIRED?

YES

5406
-

DISPLAY SECOND DATA

NO

TERMINATE?
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FIG. 21

[ st ]

ACQUIRE A RECEPTION FREOUENCY\&8400

|S
FIRST DATA AC-
QUIRED?

5402 YES

US 9,225,445 B2

_
AGQUIRE RECEPTION QUALITY

YES

IS
RECEPTION QUALITY
HIGH?

S0

DISPLAY FIRST DATA

DOES A PREDE-

52004

TERMINED TIME ELAPSE?

NO

IS
SECOND DATA AG-
QUIRED?

5406

DISPLAY SECOND DATA

NO

TERMINATE?
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1
DISPLAY CONTROL APPARATUS AND
DISPLAY CONTROL METHOD

TECHNICAL FIELD

The present invention relates to a display control apparatus
and a display control method, which prevents flickering and
improves visibility in display of character data in broadcast
reception equipment.

BACKGROUND ART

In reception and display of character data of radio broad-
casting or television broadcasting, time to obtain character
data such as a broadcast station name and broadcast content is
different depending on data type, reception situation, or
broadcast content. This situation causes a problem. That is,
when a user changes a receiving broadcast station, or when a
vehicle driven by a user comes out of a tunnel and a reception
condition improves, a plurality of data is intermittently dis-
played, which deteriorates the visibility. More specifically, as
to the data being displayed at the same screen position, dis-
played data is updated immediately one after another, which
turns out a screen flickering problem.

As a conventional solution to such a problem, there is a
known navigation system, which estimates an interval of a
timing to display a next intersection with an enlarged view by
computing a distance and a vehicle speed. In this solution,
displaying the traffic information is not permitted when the
interval is less than a predetermined time (refer to Patent
Document 1, for example).

Further, concerning a display item whose display duration
time is set such as a first-display with its proceeding time for
6 seconds and a second-display for 3 seconds, if the second-
display is prioritized to be executed after 2 seconds from the
starting of the first-display execution, for instance, the first-
display would be displayed only for 1 second after lapsing of
the second-display, which causes the display screen to flicker.
Like this, there is a known system such that when the remain-
ing time of first-display is less than a predetermined value
after lapsing the proceeding time of the second-display, the
first-display would not be performed for the remaining time
(refer to Patent Document 2, for example).

RELATED ART DOCUMENT
Patent Document

Patent Document 1: JP-A-10-047979
Patent Document 2: JP-A-2006-153972

DESCRIPTION OF THE INVENTION
Problems to be Solved by the Invention

However, in reception and display of character data of
radio broadcasting or television broadcasting, obtaining time
for character data cannot be estimated from a distance,
vehicle speed, and display proceeding time. Thus, in the
conventional configuration described above, there was a
flickering problem in a display because display control to halt
displaying character data was impossible.

It is an object of the invention to provide a display control
apparatus and a display control method, which prevents dis-
playing intermittent information, or prevents flickering on the
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2

screen in reception and display of character data of radio
broadcasting or television broadcasting.

Means for Solving the Problems

One aspect of the present invention is directed to a display
control apparatus which receives and displays character data.
A display control apparatus according to one aspect of the
invention, comprises: a reception frequency acquisition unit
configured to acquire a frequency to be received, a reception
quality acquisition unit configured to acquire reception qual-
ity of a signal of the reception frequency, a first data acquisi-
tion unit configured to acquire first data at the reception
frequency, a second data acquisition unit configured to
acquire second data from a signal of the reception frequency,
a display control unit configured to control display of'the first
data until acquisition of the second data after acquisition of
the first data, and a display unit configured to display the first
data and/or the second data in accordance with control of the
display control unit.

In the above display control apparatus, the display control
unit controls not to display the first data at least until acqui-
sition of the second data, when the reception quality is higher
than a predetermined value.

The display control apparatus according to the above fur-
ther comprises: a broadcast station determination unit which
determines whether a broadcast station configured to broad-
cast a signal of the reception frequency is a broadcast station
configured to transmit the second data, and a broadcast station
storage unit which stores determination result of the broad-
cast station determination unit for each reception frequency,
wherein the display control unit controls to display the first
data, when the broadcast station storage unit stores a deter-
mination result that a broadcast station of the reception fre-
quency is a broadcast station not configured to transmit the
second data, even when the reception quality is higher than
the predetermined value.

Inthe display control apparatus according to the above, the
broadcast station determination unit determines a broadcast
station configured to broadcast a signal to be a broadcast
station configured to transmit the second data, when the sec-
ond data is acquired from the signal of the reception fre-
quency, and determines the broadcast station configured to
broadcast the signal to be a broadcast station not configured to
transmit the second data, when the second data is not acquired
even after a predetermined time passes in a state that reception
quality of a signal of the reception frequency remains at a
predetermined value or higher.

The display control apparatus according to the above fur-
ther comprises a third data acquisition unit which acquires,
from the signal, third data that is information for determining
whether the broadcast station configured to broadcast the
signal of the reception frequency is a broadcast station con-
figured to transmit second data, wherein the broadcast station
determination unit determines the broadcast station config-
ured to broadcast the signal of the reception frequency to be a
broadcast station configured to transmit the second data,
when the third data acquisition unit acquires the third data,
and determines the broadcast station configured to broadcast
the signal to be a broadcast station not configured to transmit
the second data, when the third data is not acquired even after
apredetermined time passes in a state that reception quality of
a signal of the reception frequency remains at a predeter-
mined value or higher.

The display control apparatus according to the above fur-
ther comprises: a sub reception frequency acquisition unit
configured to acquire a frequency received by a sub tuner; a
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sub reception quality acquisition unit configured to acquire
reception quality of a signal of reception frequency of the sub
tuner; a sub second data acquisition unit configured to acquire
sub second data from a signal of the reception frequency of
the sub tuner, and a sub broadcast station determination unit
configured to determine whether the broadcast station con-
figured to broadcast the signal of the reception frequency of
the sub tuner is a broadcast station configured to transmit the
second data, based on the reception quality of the signal of the
reception frequency of the sub tuner and the sub second data,
wherein the broadcast station storage unit stores a determi-
nation result of the sub broadcast station determination unit
for each reception frequency.

The display control apparatus according to the above fur-
ther comprises a stability determination unit configured to
determine whether the reception quality is stable or unstable,
wherein the display control unit controls to delay display of
the first data, when the stability determination unit determines
the reception quality to be unstable, even when the reception
quality is not higher than a predetermined value.

The display control apparatus according to the above fur-
ther comprises a vehicle speed acquisition unit configured to
acquire speed information of a vehicle equipped with the
display control apparatus, wherein the stability determination
unit determines the reception frequency to be unstable, when
a speed of the vehicle is higher than a predetermined value.

The display control apparatus according to claim 7,
wherein the stability determination unit determines the recep-
tion quality to be unstable, when the reception quality
changes greatly in most recent predetermined time.

In the display control apparatus according to the above, the
display control unit controls to display the first data, when the
reception quality decreases to a predetermined value or lower
even once in a period from acquisition of the first data to
acquisition of the second data.

Another aspect of the present invention is directed to a
display control method that a display control apparatus
receives and displays character data. A display control
method according to another aspect of the invention com-
prises: a reception frequency acquisition step of acquiring a
frequency to be received, a reception quality acquisition step
of acquiring reception quality of a signal of the reception
frequency, a first data acquisition step of acquiring first data at
the reception frequency, a second data acquisition step of
acquiring second data from a signal of the reception fre-
quency, a display control step of controlling display of the
first data until acquisition of the second data after acquisition
of'the first data, based on the reception quality, and a display
step of displaying the first data and/or the second data in
accordance with control on the display control step.

Advantages of the Invention

According to a display control apparatus and a display
control method in the present invention, obtaining time for
character data is estimated on the display control apparatus
for receiving the character data and displaying the same,
which is performed based on the receiving quality. In this
way, the display control such as halting character-data display
can be performed, which achieves effects of preventing inter-
mittent information display or screen flickers and improves
visibility.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing an internal configura-
tion of a display control apparatus of a first embodiment
according to the invention.

25

35

40

45

50

4

FIGS. 2A and 2B show examples of display in a display
unit. FIG. 2A shows an example of display when a broadcast
station name of analog broadcasting cannot be acquired. FIG.
2B shows an example of display when a broadcast station
name of analog broadcasting can be acquired.

FIG. 3 shows an example of display in a display unit, when
both frequency and broadcast station name is successfully
acquired.

FIGS. 4A and 4B show examples of display in a display
unit. FIG. 4A shows an example of display, when time to
obtain a broadcast station name of analog broadcasting is
estimated to be long. FIG. 4B shows an example of display,
when time to obtain a broadcast station name of analog broad-
casting is estimated to be short.

FIG. 5 is a flowchart showing operations of a display con-
trol apparatus of a first embodiment.

FIG. 6 is a block diagram showing an internal configura-
tion of a display control apparatus of a second embodiment.

FIGS. 7A and 7B show examples of display in a display
unit. FIG. 7A shows an example when both broadcast station
name of analog broadcasting and broadcast station name of
digital broadcasting are successfully acquired. FIG. 7B
shows an example when a broadcast station name of only
digital broadcasting is successfully acquired.

FIG. 8 is a flowchart showing operations of a display con-
trol apparatus of a second embodiment.

FIG. 9 is a block diagram showing an internal configura-
tion of a display control apparatus of a fourth embodiment.

FIGS. 10A and 10B show examples that a broadcast station
determination unit determines whether a broadcast station
transmits second data. FIG. 10A shows an example of deter-
mining a broadcast station to be a broadcast station config-
ured to transmit second data. FIG. 10B shows an example of
determining a broadcast station to be a broadcast station not to
transmit second data.

FIG. 11 is atable showing determination results stored in a
broadcast station storage unit.

FIGS. 12A and 12B show examples of display in a display
unit. FIG. 12A shows an example of display when non-ac-
quisition of second data is predicted. FIG. 12B shows an
example of display when time to obtain second data is esti-
mated to be short.

FIG. 13 is a flowchart showing data updating operations of
a broadcast station storage unit performed by a display con-
trol apparatus of a fourth embodiment.

FIG. 14 is a flowchart showing a data display operation
performed by a display control apparatus of a fourth embodi-
ment.

FIG. 15 is a block diagram showing an internal configura-
tion of a display control apparatus of a fifth embodiment.

FIG. 16 is a block diagram showing an internal configura-
tion of a display control apparatus of a sixth embodiment.

FIG. 17 is a block diagram showing an internal configura-
tion of a display control apparatus of a seventh embodiment.

FIG. 18 is a flowchart showing operations of a display
control apparatus of an embodiment 7.

FIG. 19 is a block diagram showing an internal configura-
tion of a display control apparatus of an eighth embodiment.

FIG. 20 is a block diagram showing an internal configura-
tion of a display control apparatus of a ninth embodiment.

FIG. 21 is a flowchart showing operations of a display
control apparatus of a ninth embodiment.

MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the invention will be
explained with reference to the accompanying drawings.
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Embodiments of the invention described hereinafter repre-
sent examples of preferred embodiments of the invention.
Numeric values, shapes, components, component configura-
tions, and connection forms are just examples, and not to be
intended to limit the invention. The invention is to be limited
only by the appended claims. Therefore, although the com-
ponents not included in independent claims, among the com-
ponents described in the embodiments, are not necessarily
required to achieve the object of the invention, they will be
explained as components to configure more preferable
embodiments.

Embodiment 1

FIG. 1 is a block diagram showing an internal configura-
tion of a display control apparatus 100 of an embodiment 1
according to the invention. The display control apparatus 100
shown in FIG. 1 comprises a reception frequency acquisition
unit 101, a first data acquisition unit 103, a second data
acquisition unit 104, a reception quality acquisition unit 102,
adisplay control unit 105, and a display unit 106. Hereinafter,
each component will be explained with reference to the draw-
ing, and after that, the operations of the display control appa-
ratus 100 will be explained.

The reception frequency acquisition unit 101 acquires a
frequency of a broadcast station being received or to be
received. The frequency is a reception frequency switched by
a user’s switching operation in FM radio, for example. The
reception frequency acquisition unit 101 acquires a value
“98.1 MHz”, for example.

The first data acquisition unit 103 acquires first data about
a reception frequency as information to be displayed on the
display unit 106. FIG. 2A shows an example of display of first
data indicating a reception frequency “98.1 MHz” in FM
radio.

The second data acquisition unit 104 acquires second data
about a broadcast station name, as information to be dis-
played on the display unit 106, from a signal of the reception
frequency acquired by the reception frequency acquisition
unit 101. FIG. 2B shows an example of display of second data
indicating a broadcast station name “A STATION” in analog
broadcasting of a reception frequency “98.1 MHz”, in char-
acter data broadcasting such as a radio broadcast data system
(hereinafter, called an RBDS) in FM radio.

The reception quality acquisition unit 102 acquires recep-
tion quality of a signal at a reception frequency acquired by
the reception frequency acquisition unit 101. Reception qual-
ity might be electric field strength, for example. However,
when interference by a signal of adjacent frequency is strong,
the second data acquisition unit 104 requires more time to
acquire the second data even if the electric field strength is
high. Thus, reception quality is not restricted to electric field
strength, but also other quality value which is calculated with
consideration for the interference by a signal of adjacent
frequency.

The display control unit 105 controls display on the display
unit 106, based on a level of the reception quality acquired by
the reception quality acquisition unit 102. For example, when
the reception quality acquired by the reception quality acqui-
sition unit 102 is higher than a predetermined value, the
display control unit 105 estimates that time for the second
data acquisition unit 104 to acquire second data is short, and
it controls not to display the first data acquired by the first data
acquisition unit 103 at least until acquisition of second data.
Reception quality is electric field strength, for example, and a
predetermined value is “30 dBuV”, for example.
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As shown in FIG. 4A, when reception quality of a signal
from a broadcast station of a reception frequency “98.1 MHz”
is “10 dBuV”, the display control unit 105 estimates that time
to acquire a broadcast station name of analog broadcasting as
second data is long, because the reception quality is 30 dBpV
or lower. In this case, the display control unit 105 controls the
display unit 106 to display the reception frequency “98.1
MHz” as first data.

As shown in FIG. 4B, when reception quality of a signal
from a broadcast station of a reception frequency “98.1 MHz”
is 60 dBpuV, the display control unit 105 estimates that time to
acquire a broadcast station name as second data is short,
because the reception quality is 30 dBuV or higher. In this
case, the display control unit 105 controls the display unit 106
not to display the reception frequency “98.1 MHz” as first
data, and to display a blank until acquisition of a broadcast
station name as second data.

Under the control of the display control unit 105, the dis-
play unit 106 displays the first data acquired by the first data
acquisition unit 103 and/or the second data acquired by the
second data acquisition unit 104. As an example of displaying
first data or second data, when a broadcast station name of
analog broadcasting cannot be acquired, as shown in FIG. 2A,
the display unit 106 displays a reception frequency “98.1
MHz” as first data. When a broadcast station name of analog
broadcasting is successfully acquired, as shown in FIG. 2B,
the display unit 106 displays a broadcast station name “A
STATION” of analog broadcasting as second data. However,
as shown in FIG. 4B, when the display control unit 105
controls not to display a reception frequency “98.1 MHz” as
first data, and to display a blank until acquisition of a broad-
cast station name as second data, the display unit 106 displays
a blank. This prevents flickering on the display unit 106.

As an example of displaying first data or second data, as
shown in FIG. 3, a case of displaying both reception fre-
quency and broadcast station name is possible. In the above
example, when a broadcast station name of analog broadcast-
ing cannot be acquired, as shown in FIG. 2A, the display unit
106 displays a reception frequency “98.1 MHz” as first data.
As another example, when a broadcast station name of analog
broadcasting can be acquired, as shown in FIG. 3, the display
unit 106 displays both reception frequency “98.1 MHz” as
first data and broadcast station name “A STATION” of analog
broadcasting as second data. However, as shown in FIG. 4B,
when the display control unit 105 controls not to display a
reception frequency “98.1 MHz” as first data, and to display
ablank until acquisition of a broadcast station name as second
data, the display unit 106 displays a blank. This improves
visibility, because an analog broadcast station name is not
additionally displayed immediately after a reception fre-
quency is displayed. Intermittent display includes such an
additional display in a short time. It is, however, possible to
prevent flickering by controlling display as described above.

Next, operations of the display control apparatus 100 of the
embodiment are explained with reference to FIG. 5. FIG. 5 is
a flowchart showing operations of the display control appa-
ratus 100 of the embodiment 1.

The reception frequency acquisition unit 101 acquires a
frequency of a broadcast station being received or to be
received (step S400). Next, the data acquisition unit 103
acquires first data about a reception frequency from a value of
the frequency acquired in step S400 (step S401). When the
first data can be acquired in step S401 (Yes in step S401), go
to step S402. When the first data cannot be acquired in step
S401 (No in step S401), go back to step S401.

In step S402, the reception quality acquisition unit 102
acquires reception quality of a signal at a reception frequency



US 9,225,445 B2

7

acquired by the reception frequency acquisition unit 101.
Next, the display control unit 105 determines whether the
reception quality acquired by the reception quality acquisi-
tion unit 102 is higher than a predetermined value (step S403).
When the reception quality is higher than a predetermined
value (Yes in step S403), go to step S405. When the reception
quality is not higher than a predetermined value (No in step
S403), go to step S404. In step S404, the display unit 106
displays the first data acquired by the first data acquisition
unit 103.

Next, in step S405, the second data acquisition unit 104
acquires second data about a broadcast station name at a
reception frequency acquired by the reception frequency
acquisition unit 101. When second data can be acquired in
step S405 (Yes in step S405), go to step S406. When second
data cannot be acquired in step S405 (No in step S405), go
back to step S405. In step S406, the display unit 106 displays
the second data acquired by the second data acquisition unit
104.

Next, the display control unit 100 determines whether to
terminate a sequence of operations (step S407). To terminate
a sequence of operations (Yes in step S407), end the flow. Not
to terminate a sequence of operations (No in step S407), go
back to step S405.

As explained above, in broadcasting of character data such
as an RBDS, the display control unit 105 estimates time to
acquire second data, based on reception quality of a signal
from a broadcast station, and when the time is short, controls
the display unit 106 not to display first data and to display a
blank. This prevents screen flickering due to intermittent dis-
play or on-off display of information on the display unit 106.
As aresult, visibility of information displayed on the display
unit 106 can be improved. Further, when time to acquire
second data is long, first data is immediately displayed on the
display unit 106. This can reduce time to display a blank on
the display unit 106. In addition, the display control unit 105
may control to display first data, when reception quality
decreases to a predetermined value or lower even once during
the period from acquisition of first data to acquisition of
second data.

Embodiment 2
When First Data May not be Acquired

In the embodiment 1, the first data acquisition unit 103
acquires a reception frequency as first data. However, first
data includes data that the first data acquisition unit 103
cannot acquire. For example, it is assumed that first data is a
broadcast station name of analog broadcasting in a RDBS,
and second data is a broadcast station name in data broadcast-
ing of digital broadcasting. In addition, analog broadcasting
and digital broadcasting perform the same broadcast at the
same frequency.

In analog broadcasting, a certain broadcast station does not
perform an RBDS. In other words, there is a broadcast station
not configured to transmit first data. In this case, second data
cannot be displayed as long as waiting for first data. In a case
where first data is not yet acquired when second data was
already acquired, the display control apparatus of the embodi-
ment 2 displays second data on the display unit 106 immedi-
ately after acquiring the second data. This is particularly
useful when first data cannot be acquired, though time to
acquire second data is long.

FIG. 6 is a block diagram showing an internal configura-
tion of a display control apparatus 200 of the embodiment 2.
The same reference numerals and signs are assigned to the
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same components as those of the display control apparatus
100 of the embodiment 1 shown in FIG. 1, and description
thereof is omitted. The display control apparatus 200 of
embodiment 2 is provided with a display unit 506 instead of
the display unit 106.

The display unit 506 displays first data acquired by the first
data acquisition unit 103 or second data acquired by the
second data acquisition unit 104, under the control of the
display control unit 105. In the embodiment, when both
broadcast station name of analog broadcasting as first data
and broadcast station name of digital broadcasting as second
datahave been acquired, as shown in FIG. 7A, the display unit
506 preferentially displays the station name of digital broad-
casting as second data. On the other hand, when a broadcast
station name of analog broadcasting as first data has not been
acquired, but a broadcast station name of digital broadcasting
as second data has been acquired, as shown in FIG. 7B, the
display control unit 105 determines the broadcast station not
configured to transmit the broadcast station name of analog
broadcasting as the first data, and the display unit 506 imme-
diately displays the broadcast station name of digital broad-
casting as second data.

Next, operations of the display control apparatus 200 are
explained with reference to FIG. 8. FIG. 8 is a flowchart
showing operations of the display control apparatus 200 of
the embodiment 2. In the flowchart shown in FIG. 8, step
S700 and step S701 are performed instead of step S401 in the
flowchart shown in FIG. 5.

The reception frequency acquisition unit 101 acquires a
frequency of a broadcast station being received or to be
received (step S400). Next, the second data acquisition unit
104 acquires second data from a signal of the reception fre-
quency acquired in step S400 (step S700). When second data
can be acquired in step S700 (Yes in step S700), go to step
S406. When second data cannot be acquired in step S700 (No
in step S700), go to step S701.

Next, in step S701, the first data acquisition unit 103
acquires first data from a signal of the reception frequency
acquired in step S400. When first data can be acquired in step
S701 (Yes in step S701), go to step S402. When first data
cannot be acquired in step S701 (No in step S701), go back to
step S700. Operations of step S402 or later in the embodiment
are the same as those of the flowchart of the embodiment 1
shown in FIG. 5.

As described above, in the embodiment, in a case where
first data has not been acquired when second data has been
acquired, second data can be displayed on the display unit 506
immediately after acquiring second data.

Embodiment 3

Example Assuming the Presence of a Broadcast
Station not Originally Configured to Transmit
Character Data

In the embodiment 1, as second data acquired by the sec-
ond data acquisition unit 104, a broadcast station name indi-
cated by character data transmitted by character data broad-
casting in FM radio has been explained as an example.
However, a certain broadcast station does not perform char-
acter data broadcasting; namely, a certain broadcast station
does not transmit second data from the first. In this case, even
when reception quality of a signal from a broadcast station is
high, the second data acquisition unit 104 cannot acquire
second data for a long time. When reception quality is high,
the display control apparatus of the embodiment 3 displays
first data if second data cannot be acquired even after waiting
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for a predetermined time. For example, when second data
cannot be acquired even after ten seconds since the display
control unit 105 has determined not to display first data, first
data is displayed on the display unit 106.

Embodiment 4

Example Assuming the Presence of a Broadcast
Station not Originally Configured to Transmit
Character Data

In the embodiment 3, when a state unable to acquire second
data is unchanged even after a predetermined time, first data
is displayed. Thus, display of first data is always delayed by a
predetermined time. However, a broadcast station not origi-
nally configured to transmit second data is known.

Therefore, when the display control apparatus displays
first data without waiting for second data, response of the
apparatus to a user is increased. Thus, the display control
apparatus of the embodiment previously searches for each
frequency whether a broadcast station transmits second data,
and displays first data regardless of reception quality in a
broadcast station not configured to broadcast second data.
This is useful when broadcast stations configured to and not to
transmit second data are mixed.

For example, first data is assumed to be a broadcast station
name of analog broadcasting in an RDBS, and second data is
assumed to be a broadcast station name in data broadcasting
of digital broadcasting in an RBDS. Analog broadcasting and
digital broadcasting perform the same broadcast at the same
frequency. In some areas, a broadcast station supporting only
analog broadcasting is mixed with a broadcast station sup-
porting both analog and digital broadcasting. In other words,
a specific broadcast station supports only analog broadcast-
ing, and does not transmit second data. In this case, a display
control apparatus receiving a signal from a specific broadcast
station cannot acquire a broadcast station name of digital
broadcasting as second data for a long time, and even when
reception quality is high, it is better to immediately display
first data as a broadcast station name of analog broadcasting.

FIG. 9 is a block diagram showing an internal configura-
tion of a display control apparatus 300 of the embodiment 4.
The same reference numerals and signs are assigned to the
same components as those of the display control apparatus
100 of the embodiment 1 shown in FIG. 1, and description
thereof is omitted. The display control apparatus 300 of the
embodiment 4 is provided with a display unit 806 instead of
the display unit 106, and is further provided with a broadcast
station determinationunit 807, and a broadcast station storage
unit 808.

The broadcast station determination unit 807 determines
whether a broadcast station configured to broadcast a signal
of the reception frequency acquired by the reception fre-
quency acquisition unit 101 is a broadcast station configured
to transmit second data as character data, based on the recep-
tion quality acquired by the reception quality acquisition unit
102 and the second data acquired by the second data acqui-
sition unit 104. Specifically, when the second data acquisition
unit 104 acquires second data, the broadcast station determi-
nationunit 807 determines the broadcast station to be a broad-
cast station configured to transmit second data. On the other
hand, the broadcast station determination unit 807 determines
that broadcast station to be a broadcast station not configured
to transmit second data, when second data cannot be acquired
even after a predetermined time in a state that the reception
quality acquired by the reception quality acquisition unit 102
remains at a predetermined value or higher.
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For example, as shown in FIG. 10A, even in a state waiting
for determination by the broadcast station determination unit
807, or a state determined such that a broadcast station is not
configured to transmit second data, when second data is
acquired at a reception frequency, the broadcast station deter-
mination unit 807 determines this broadcast station is a
broadcast station configured to transmit second data. On the
other hand, as shown in FIG. 10B, in a case where second data
is not acquired after a reception frequency is changed in a
state waiting for determination by the broadcast station deter-
mination unit 807 at a reception frequency, even in a condi-
tion such that a state with the reception quality being higher
than a predetermined value (30 dBuV) is kept continuously
for a predetermined time, for example ten seconds, the broad-
cast station determination unit 807 determines this broadcast
station is a broadcast station configured not to transmit sec-
ond data.

The broadcast station storage unit 808 stores results of
determination by the broadcast station determination unit
807, with respect to each reception frequency, that is, whether
a broadcast station is configured to transmit second data, not
to transmit second data, or waiting for determination. For
example, in the example shown in FIG. 11, “waiting for
determination” with respect to a reception frequency “87.9
MHz” is stored. “Waiting for determination™ indicates that
determination is not yet made as to whether a broadcast
station is configured to transmit second data or not to transmit
it. For a reception frequency “88.1 MHz”, “Yes” is stored,
indicating that a broadcast station is configured to transmit
second data. For a reception frequency “88.3 MHz”, “No” is
stored, indicating that a broadcast station is not configured to
transmit second data.

When the reception quality acquired by the reception qual-
ity acquisition unit 102 is higher than a predetermined value
at the reception frequency acquired by the reception quality
acquisition unit 101, the display control unit 805 of the
embodiment estimates that time for the second data acquisi-
tion unit 104 to acquire second data is short, and controls not
to display the first data acquired by the first data acquisition
unit 103 at least until acquisition of second data. However,
when the determination result stored in the broadcast station
storage unit 808, at the reception frequency acquired by the
reception frequency acquisition unit 101, is “No”, the display
control unit 805 predicts that second data is not acquired.
And, the display control unit 805 controls the display unit 806
to immediately display the first data acquired by the first data
acquisition unit 103. Reception quality is electric field
strength, for example, and a predetermined value is 30 dBuV,
for example.

As shown in FIG. 12A, when reception quality of a signal
from a broadcast station of a reception frequency “88.3 MHz”
is “60 dBuV” and first data (a broadcast station name of
analog broadcasting) “B STATION” has been acquired, the
display control unit 805 determines the broadcast station of
the reception frequency “88.3 MHz” is a broadcast station not
configured to acquire second data (a broadcast station name
of digital broadcasting) by referring to the determination
result stored in the broadcast station storage unit 808 shown in
FIG. 11. At this time, the display control unit 805 controls the
display unit 806 to immediately display “B STATION”. Fur-
ther, as shown in FIG. 12B, when reception quality of a signal
from a broadcast station of a reception frequency “88.1 MHz”
is “60 dBuV” and first data (a broadcast station name of
analog broadcasting) “C STATION” has been acquired, the
display control unit 805 determines the broadcast station of
the reception frequency “88.1 MHz” is a broadcast station
configured to acquire second data (a broadcast station name



US 9,225,445 B2

11

of digital broadcasting) by referring to the determination
result stored in the broadcast station storage unit 808 shown in
FIG. 11. At this time, the display control unit 805 controls the
display unit 806 not to immediately display the first data (a
broadcast station of analog broadcasting) “C STATION”, and
to display a blank until acquisition of second data (a broadcast
station name of digital broadcasting).

The display unit 806 displays the first data acquired by the
first data acquisition unit 103 and/or the second data acquired
by the second data acquisition unit 104, under the control of
the display control unit 805. For example, as shown in FIG.
12A, when the display control unit 805 determines to imme-
diately display first data (a broadcast station name of analog
broadcasting) “B STATION”, the display unit 806 immedi-
ately displays the first data (a broadcast station name of ana-
log broadcasting) “B STATION”. As shown in FIG. 12B,
when the display control unit 805 determines not to immedi-
ately display first data (a broadcast station name of analog
broadcasting) “C STATION™, the display unit 806 displays a
blank until acquisition of second data (a broadcast station
name of digital broadcasting), and displays the second data (a
broadcast station name of digital broadcasting) when the
second data (a broadcast station name of digital broadcasting)
is acquired.

Next, a data update operation of the broadcast station stor-
age unit 808 performed by the display control apparatus 300
of the embodiment is explained with reference to FIG. 13.
FIG. 13 is a flowchart showing a data update operation of the
broadcast station storage unit 808 performed by the display
control apparatus 300 of the embodiment 4.

The reception frequency acquisition unit 101 acquires a
frequency of a broadcast station being received or to be
received (step S1200). The broadcast station determination
unit 807 determines whether the broadcast station of the
reception frequency acquired by the reception frequency
acquisition unit 101 is a broadcast station configured to trans-
mit second data, by referring to the determination result
stored in the broadcast station storage unit 808 (step S1201).
When the broadcast station is a broadcast station configured
to transmit second data (Yes in step S1201), go back to step
S1200. When the broadcast station is a broadcast station not
configured to transmit second data (No in step S1201), go to
step S1202.

In step S1202, the reception quality acquisition unit 102
acquires reception quality of a signal of the reception fre-
quency acquired by the reception signal acquisition unit 101.
Next, the display control unit 805 determines whether the
reception quality acquired by the reception quality acquisi-
tion unit 102 is higher than a predetermined value (step
S1203).

When the reception quality is higher than a predetermined
value (Yes in step S1203), go to step 1204. When the recep-
tion quality is not higher than a predetermined value (No in
step S1203), go back to step S1200. The second data acqui-
sition unit 104 acquires second data (a broadcast station name
of digital broadcasting) from a signal of the reception fre-
quency acquired in step S1200 (step S1204). When second
data can be acquired in step S1204 (Yes in step S1204), go to
step S1207, while second data cannot be acquired (No in step
S1204), go to step S1205.

In step S1205, the broadcast station determination unit 807
determines whether a predetermined time has passed while
reception quality remains high. When a predetermined time
has passed while the reception quality remains high (Yes in
step S1205), go to step S1206. When a predetermined time
has not passed (No in step S1205), go back to step S1202. In
step S1206, the broadcast station determination unit 807
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determines the broadcast station configured to broadcast a
signal of the reception frequency acquired in step S1200 to be
a broadcast station not configured to transmit second data,
and stores the determination result in the broadcast station
storage unit 808.

On the other hand, in step S1207, the broadcast station
determination unit 807 determines the broadcast station con-
figured to broadcast a signal of the reception frequency
acquired in step S1200 to be a broadcast station configured to
transmit second data, and stores the determination result in
the broadcast station storage unit 808. Next, after steps S1206
and step S1207, the display control apparatus 400 determines
whether to terminate a sequence of operations (step S1208),
and finishes the flow to terminate the sequence (Yes in step
S1208), and go back to step S1200 when not to terminate the
sequence (No in step S1208).

Next, a data display operation performed by the display
control apparatus 300 of the embodiment is explained with
reference to FIG. 14. FIG. 14 is a flowchart showing a data
display operation performed by the display control apparatus
300 of the embodiment 4. In the flowchart shown in FIG. 14,
an operation of S1303 is performed in addition to the opera-
tions of the flowchart shown in FIG. 5.

The reception frequency acquisition unit 101 acquires a
frequency of a broadcast station being received or to be
received (step S400). Next, the first data acquisition unit 103
acquires first data about a reception frequency from a signal
of'the reception frequency acquired in step S400 (step S401).
When first data can be acquired (Yes in step S401), go to step
S402. When first data cannot be acquired (No in step S401),
go back to step S401. In step S402, the reception quality
acquisition unit 102 acquires reception quality of a signal of
the reception frequency acquired by the reception frequency
acquisition unit 101. Next, the display control unit 105 deter-
mines whether the reception quality acquired by the reception
quality acquisition unit 102 is higher than a predetermined
value (step S403). When the reception quality is higher than a
predetermined value (Yes in step S403), go to step S1303.
When the reception quality is not higher than a predetermined
value (No in step S403), go to step S404.

In step S1303, the display control unit 805 determines
whether the broadcast station configured to broadcast a signal
of the reception frequency acquired by the reception fre-
quency acquisition unit 101 is a broadcast station not config-
ured to transmit second data, by referring to the determination
result stored in the broadcast station storage unit 808. When
the broadcast station is determined to be a broadcast station
not configured to transmit second data (Yes in step S1303),
the display control unit 805 predicts that second data is not
acquired, and goes to step S404. On the other hand, when the
broadcast station is determined to be a broadcast station con-
figured to transmit second data (No in step S1303), the dis-
play control unit 805 predicts that second data is acquired,
and goes to step S405. Operations of step S404 or later in the
embodiment are the same as those shown in the flowchart of
the first embodiment.

As explained above, in the embodiment, a broadcast station
configured to broadcast second data is previously searched,
and is stored in the broadcast station storage unit 808. By
referring to information stored in the broadcast station stor-
age unit 808, when receiving a signal from a broadcast station
not configured to broadcast second data, first data is displayed
regardless of reception quality. As a result, response of the
apparatus to a user is increased.
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Embodiment 5

Determine a Station not Configured to Transmit
Character Data by Third Data

In the embodiment 4, it is based on the reception quality
and second data at the frequency being currently received to
determine whether or not a broadcast station, which is con-
figured to broadcast a signal of the reception frequency
acquired by the reception frequency acquisition unit 101, is a
broadcast station configured to transmit second data. How-
ever, when a size of second data is large, it takes a long time
to acquire second data. In the embodiment, whether a broad-
cast station transmits second data is determined based on the
acquisition status of third data instead of second data.

For example, when second data is detailed data of a song
being broadcasted in digital broadcasting, it may take a long
time about 30 seconds to acquire the data. However, a broad-
cast station transmits also third data indicating that the broad-
cast station is a digital broadcast station, and third data can be
acquired in a short time for example within 5 seconds. When
the broadcast station is not a digital broadcast station, detailed
data of a song in digital broadcasting is not transmitted, and
whether the broadcast station is a broadcast station config-
ured to transmit second data can be determined by acquiring
third data.

FIG. 15 is a block diagram showing an internal configura-
tion of a display control apparatus 400 of an embodiment 5.
The same reference numerals and signs are assigned to the
same components as those of the display control apparatus
300 of the embodiment 4 shown in FIG. 9, and description
thereof is omitted. The display control apparatus 400 of the
embodiment 5 is provided with a broadcast station determi-
nation unit 1407 instead of the broadcast station determina-
tion unit 807, and is further provided with a third data acqui-
sition unit 1409.

The third data acquisition unit 1409 acquires third data,
which is information for determining whether a broadcast
station configured to broadcast a signal of the reception fre-
quency acquired by the reception frequency acquisition unit
101 is a broadcast station configured to transmit second data,
from a signal of the reception frequency acquired by the
reception frequency acquisition unit 101. Third data is data
indicating digital broadcasting, for example.

The broadcast station determination unit 1407 determines
whether a broadcast station configured to broadcast a signal
of the reception frequency acquired by the reception fre-
quency acquisition unit 101 is a broadcast station configured
to transmit second data, based on the reception quality of a
signal of the reception frequency acquired by the reception
quality acquisition unit 102 and third data acquired by the
third data acquisition unit 1409. Specifically, when the third
data acquisition unit 1409 acquires third data, the broadcast
station determination unit 1407 determines the broadcast sta-
tion to be a broadcast station configured to transmit second
data. On the other hand, the broadcast station determination
unit 1407 determines the station to be a broadcast station not
configured to transmit second data, when third data cannot be
acquired even after a predetermined time elapses in a state
that the reception quality acquired by the reception quality
acquisition unit 102 remains at a predetermined value or
higher.

Embodiment 6

Determine a Broadcast Station by Back Searching by
a Sub Tuner

In the fourth embodiment, whether a broadcast station
configured to broadcast a signal of the reception frequency
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acquired by the reception frequency acquisition unit 101 is a
broadcast station configured to transmit second data, based on
the reception quality and second data at the frequency being
received. However, it is impossible to determine whether a
broadcast station transmits second data, until a signal is actu-
ally acquired by setting a reception frequency to a corre-
sponding frequency in a tuner. When there are two tuners,
while a main tuner is receiving and outputting a broadcast of
a certain frequency, a sub tuner can determine whether a
broadcast station transmits second data with respect to
another frequency. Thus, when there are two tuners, before a
main tuner receives and outputs a broadcast, a sub tuner can
determine whether a broadcast station transmits second data.

FIG. 16 is a block diagram showing an internal configura-
tion of a display control apparatus 500 of an embodiment 6.
The same reference numerals are assigned to the same com-
ponents as those of the display control apparatus 300 of the
embodiment 4 shown in FIG. 9, and description thereof is
omitted. The display control apparatus 500 of the embodi-
ment 6 is further provided with a sub reception frequency
acquisition unit 1501 constituting a sub tuner, a sub reception
quality acquisition unit 1502, a sub second data acquisition
unit 1504, and a sub broadcast station determination unit
1507.

The sub reception frequency acquisition unit 1501 acquires
a frequency of a broadcast station being received by a sub
tuner. Because it is a sub tuner, the sound of the broadcast
station may not really come out of a speaker. The sub recep-
tion frequency acquisition unit 1501 acquires a value of “98.1
MHz”, for example, that is a reception frequency of a sub
tuner during back searching.

The sub reception quality acquisition unit 1502 acquires
reception quality of a signal of the reception frequency
acquired by the sub reception frequency acquisition unit
1501. Reception quality is electric field strength, for example.
During back searching, a sub tuner switches a reception fre-
quency at regular intervals. This enables proactive determi-
nation of a broadcast station for all frequency bands.

The sub second data acquisition unit 1504 acquires sub
second data about a broadcast station name from a signal of
the reception frequency acquired by the sub reception fre-
quency acquisition unit 1501. For example, the sub second
data acquisition unit 1504 acquires a broadcast station name
“D STATION-HD1” of digital broadcasting of a reception
frequency “98.1 MHz” as sub second data.

The sub broadcast station determination unit 1507 deter-
mines whether or not a broadcast station, which is configured
to broadcast a signal of the reception frequency acquired by
the sub reception frequency acquisition unit 1501, is a broad-
cast station configured to transmit second data. This determi-
nation is performed based on the reception quality acquired
by the sub reception quality acquisition unit 1502 and the
second data acquired by the sub second data acquisition unit
1504. The sub broadcast station determination unit 1507 fur-
ther stores the determination result in the broadcast station
storage unit 808. Specifically, when the sub second data
acquisition unit 1504 acquires sub second data, the sub broad-
cast station determination unit 1507 determines the broadcast
station to be a broadcast station configured to transmit second
data. On the other hand, the sub broadcast station determina-
tion unit 1507 determines the station to be a broadcast station
not configured to transmit second data, when sub second data
cannot be acquired even after a predetermined time elapses in
a state that the reception quality acquired by the reception
quality acquisition unit 1502 remains at a predetermined
value or higher.
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Embodiment 7

Change the Timing of Determination when a Vehicle
Speed is High and a Reception Status is Unstable

In the embodiments 1 to 6, whether to display first data is
immediately determined at the timing when first data is
acquired. However, while a vehicle equipped with a display
control apparatus is running, reception quality may suddenly
change due to entering/leaving a tunnel, obstacles such as
buildings, or influence of jamming. For example, although
reception quality is high at the timing when first data is
acquired, thereafter the reception quality may suddenly dete-
riorate, and second data may not be acquired. In this case, if
non-display of first data is determined at the timing when first
data is acquired, thereafter second data cannot be acquired,
neither first data nor second data is displayed on the display
unit.

In addition, although reception quality is low at the timing
when first data is acquired, the reception quality may sud-
denly improve, and second data can soon be acquired. In this
case, if display of first data is determined at the timing when
first data is acquired, and second data is acquired immediately
thereafter, the second data is displayed on the display unit
immediately after the first data, causing screen flickering.

Thus, in the embodiment, while a vehicle is running at a
high speed, timing to determine whether to display first data
based on reception quality is delayed compared to while a
vehicle is stopping. Further, while a vehicle is running, deter-
mination of whether to display first data based on reception
quality may not be performed. As an example of not using
reception quality, while a vehicle is running, first data is
displayed on the display unit immediately after acquiring the
first data, and second data is not displayed for a certain time
even after acquiring the second data, thereby preventing flick-
ing. Thus, even when reception quality suddenly changes due
to entering/leaving a tunnel, it is possible to prevent screen
flickering and display a blank for a long period of time.

FIG. 17 is a block diagram showing an internal configura-
tion of a display control apparatus 600 of an embodiment 7.
The same reference numerals and signs are assigned to the
same components as those of the display control apparatus
100 of the embodiment 1 shown in FIG. 1, and description
thereof is omitted. The display control apparatus 600 of the
embodiment 7 is provided with a display unit 1605 instead of
the display unit 105, and is further provided with a vehicle
speed acquisition unit 1610, and a stability determination unit
1611.

The vehicle speed acquisition unit 1610 acquires speed
information of a vehicle equipped with the display control
apparatus 600 of the embodiment. The vehicle speed acqui-
sition unit 1610 acquires vehicle speed information “60
km/h”, for example.

The stability determination unit 1611 determines whether
reception quality is stable or unstable, from the vehicle speed
information acquired by the vehicle speed acquisition unit
1610. Specifically, when a vehicle speed is faster than a
predetermined value (for example, 10 km/h), the stability
determination unit 1611 determines reception quality to be
unstable.

When the reception quality acquired by the reception qual-
ity acquisition unit 102 at the reception frequency acquired by
the reception frequency acquisition unit 101 is higher than a
predetermined value, the display control unit 1605 of the
embodiment estimates time for the second data acquisition
unit 104 to acquire second data is short, and controls not to
display the first data acquired by the first data acquisition unit
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103 at least until acquisition of second data. However, the
timing to determine display by reception quality is different
depending on the result of determination by the stability
determination unit 1611. In other words, when the stability
determination unit 1611 determines reception quality to be
stable, the display control unit 1605 determines display when
first data is acquired. On the other hand, when the stability
determination unit 1611 determines reception quality to be
unstable, the display control unit 1605 does not determine
display when first data is acquired, and delays the timing to
determine display by a predetermined time.

The predetermined time that the display control unit 1605
delays the display determination is, for example, a maximum
time until second data is acquired with the reception quality
remained high. For example, it is assumed that the reception
quality is unstable when the predetermined time is set to 10
seconds, and the reception quality is “10 dBpV> at a reception
frequency “98.1 MHz” ten seconds after acquiring first data.
In this case, as the reception quality is 30 dBuV or lower, the
display control unit 1605 estimates the time to acquire second
datato be long, and controls the display unit 106 to display the
reception frequency “98.1 MHz” as the first data.

Further, it is assumed that reception quality is unstable, and
ten seconds after acquiring first data, reception quality is “60
dBuV” at a reception frequency “98.1 MHz”. In this case, as
the reception quality is 30 dBuV or higher, the display control
unit 1605 estimates the time to acquire second data is short,
and controls the display unit 106 not to display the reception
frequency “98.1 MHz” as the first data, and to display a blank
until acquisition of second data. Of course, after acquiring the
first data, when second data can be acquired before determin-
ing display depending on the level of reception quality, the
display control unit 1605 controls to immediately display the
second data. Further, when the stability determination unit
1611 determines the reception quality to be unstable, the
display control unit 1605 does not delay the timing to deter-
mine display by a predetermined time, and may not perform
the display determination itself.

Next, operations of a display control apparatus 600 are
explained with reference to FIG. 18. FIG. 18 is a flowchart
showing operations of a display control apparatus 600 of the
embodiment 7. In the flowchart shown in FIG. 18, operations
of steps S1702 to S1705 are performed in addition to the
operations of the flowchart shown in FIG. 5.

The reception frequency acquisition unit 101 acquires a
frequency of a broadcast station being received or to be
received (step S400). Next, the first data acquisition unit 103
acquires first data about a reception frequency from a signal
of'the reception frequency acquired in step S400 (step S401).
When the first data can be acquired (Yes in step S401), go to
step S1702. When the first data cannot be acquired (No in step
S401), go back to step S401.

In step S1702, the vehicle speed acquisition unit 1610
acquires speed information of a vehicle equipped with the
display control apparatus 600 of the embodiment. Next, the
stability determination unit 1611 determines whether recep-
tion quality is stable or unstable (step S1703), from the
vehicle speed information acquired by the vehicle speed
acquisition unit 1610. When the reception quality is stable
(Yes in step S1703), go to step 402. When the reception
quality is unstable (No in step S1703), go to step 1704.

In step S1704, the second data acquisition unit 104
acquires second data from a signal of the reception frequency
acquired by the reception frequency acquisition unit 101.
When the second data can be acquired in step S1704 (Yes in
step S1704), go to step S406, while the second data cannot be
acquired (No in step S1704), go to step S1705.
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In step S1705, the display control unit 1605 does not deter-
mine display depending on the level of reception quality, and
delays the display determination by a predetermined time.
When a predetermined time passes after acquiring the first
data in step S401 (Yes in step S1705), go to step S402. When
a predetermined time does not pass (No in step S1705), go
back to step S1704. Operations of step S402 or later in the
embodiment are the same as those of the flowchart of the
embodiment 1 shown in FIG. 5.

Embodiment 8

Reception Quality Changes, and Change the
Determination Timing when Reception Status is
Unstable

In the embodiment 7, whether reception quality is stable or
unstable is determined by a vehicle speed. Stability of recep-
tion quality may be determined by a change in reception
quality without using a vehicle speed. For example, when
reception quality greatly changes in most recent time, recep-
tion quality is determined to be unstable. According to the
determination method, even when reception quality suddenly
changes due to entering/leaving a tunnel or the like, it is
possible to prevent screen flickering and displaying a blank
for a long period of time.

FIG. 19 is a block diagram showing an internal configura-
tion of a display control apparatus 700 of an embodiment 8.
The same reference numerals and signs are assigned to the
same components as those of the display control apparatus
100 of the embodiment 1 shown in FIG. 1, and description
thereof is omitted. The display control apparatus 700 of the
embodiment 8 is provided with a display control unit 1605
instead of the display control unit 105, and is further provided
with a stability determination unit 1811. The display control
unit 1605 of the embodiment is similar to the display control
unit 1605 explained in the embodiment 7.

The stability determination unit 1811 measures a change in
reception quality of a signal of the reception frequency
acquired by the reception frequency acquisition unit 101, and
determines whether reception quality is stable or unstable.
Specifically, when reception quality greatly changes in most
recent time, the stability determination unit 1811 determines
the reception quality to be unstable. However, the reception
quality may change when the reception frequency acquired
by the reception frequency acquisition unit 101 changes;
therefore the stability determination unit 1811 measures a
change in reception quality from the time when the reception
frequency changes.

When a predetermined time to measure a change in recep-
tion quality is 10 seconds, for example, the stability determi-
nation unit 1811 measures reception quality in most recent 10
seconds every one second. The stability determination unit
1811 calculates an average value of an absolute value of a
change in the reception quality, and determines the reception
quality to be unstable when the average value exceeds a
predetermined threshold value (for example, 5 dBuV). Fur-
ther, when ten seconds do not pass after the time when a
reception frequency changes, the stability determination unit
1811 measures a change in the reception quality from the time
when the reception frequency changes, and determines
whether the reception quality is stable or unstable.

Embodiment 9
Recheck the Display Determination

In the embodiments 1 to 8, whether to display first data is
determined only once. However, when reception quality is
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changed while a vehicle equipped with a display control
apparatus is running, the display determination may be peri-
odically performed. For example, when second data cannot
be acquired for a predetermined time after non-display of first
data is determined, whether to display is determined again
depending on the level of reception quality. This can prevent
displaying a blank for a long period of time, even when the
reception quality suddenly deteriorates when a vehicle enters
a tunnel, for example.

FIG. 20 is a block diagram showing an internal configura-
tion of a display control apparatus 800 of an embodiment 9.
The same reference numerals and signs are assigned to the
same components as those of the display control apparatus
100 of the embodiment 1 shown in FIG. 1, and description
thereof is omitted. The display control apparatus 800 of the
embodiment 9 is provided with a display control unit 1905
instead of the display control unit 105.

When the reception quality acquired by the reception qual-
ity acquisition unit 102 at the reception frequency acquired by
the reception frequency acquisition unit 101 is higher than a
predetermined value, the display control unit 1905 of the
embodiment estimates the time for the second data acquisi-
tion unit 104 to acquire second data is short, and controls not
to display the first data acquired by the first data acquisition
unit 103 at least until acquisition of second data.

In the embodiment, there are two or more timings for the
display control unit 1905 to determine whether to display first
data based on the level of reception quality level. Even when
determining to wait for acquisition of second data without
displaying first data, the display control unit 1905 determines
again, when a predetermined time passes after the display
determination. For example, when a predetermined time to
re-determination is one second, the display control unit 1905
repeats determination of whether to display first data every
one second after the previous determination. This is because
it is likely that the reception quality may decrease during
waiting even after determination is made to wait until acqui-
sition of second data without displaying first under high
reception quality.

Next, operations of the display control apparatus 800 are
explained with reference to FIG. 21. FIG. 21 is a flowchart
showing operations of the display control apparatus 800 of
the embodiment 9. In the flowchart shown in FIG. 21, the
operation of S2004 is performed in addition to the operations
of the flowchart shown in FIG. 5, and a step S2005 is per-
formed instead of S405.

The reception frequency acquisition unit 101 acquires a
frequency of a broadcast station being received or to be
received (step S400). Next, the first data acquisition unit 103
acquires first data about a reception frequency from a signal
of'the reception frequency acquired in step S400 (step S401).
When the first data can be acquired (Yes in step S401), go to
step S402. When the first data cannot be acquired (No in step
S401), go back to step S401.

In step S402, the reception quality acquisition unit 102
acquires reception quality of a signal of the reception fre-
quency acquired by the reception frequency acquisition unit
101. Next, the display control unit 1905 determines whether
the reception quality acquired by the reception quality acqui-
sition unit 102 is higher than a predetermined value (step
S403). When the reception quality is higher than a predeter-
mined value (Yes in step S403), go to step S2005. When the
reception quality is not higher than a predetermined value (No
in step S403), go to step S404. In step S404, the display unit
106 displays the first data acquired by the first data acquisition
unit 103, and goes to step S2004.
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In step S2004, the display control unit 1905 determines
whether a predetermined time passes after determination of
whether to display first data according to the level of recep-
tion quality. When a predetermined time passes (Yes in step
S2004), go back to step S402. When a predetermined time
does not pass (No in step S2004), go to step S2005. In step
S2005, the second data acquisition unit 104 acquires second
data from a signal of the reception frequency acquired by the
reception frequency acquisition unit 101. When the second
data can be acquired in step S2005 (Yes in step S2005), go to
step S406, while the second data cannot be acquired (No in
step S2005), go back to step S2004.

In step S406, the display unit 106 displays the second data
acquired by the second data acquisition unit 104. Next, the
display control apparatus 800 determines whether to termi-
nate a sequence of operations (step S407). To terminate the
sequence (Yes in step S407), finish the flow. Not to terminate
the sequence (No in step S407), go back to step S2005.

Although embodiments of the display control apparatus
according to the invention have been described hereinbefore,
the invention is not to be limited to the embodiments or
modifications thereof. It is to be noted that various modifica-
tions and alterations might be made by those skilled in the art
without departing from the spirit or essential characteristics
of the invention. Such modifications and alterations, or dif-
ferent embodiments or other embodiments formed by com-
bining the constituent elements in their modifications are to
be understood as included within the scope of the invention.

Moreover, the invention can be modified as described
below.

(1) The above display control apparatus can specifically be
realized by a computer system comprising a microprocessor,
a ROM, a RAM, a hard disk unit, a display unit, a keyboard,
a mouse, and so on. A ROM or a hard disk unit stores a
computer program. As the microprocessor operates in accor-
dance with the computer program, the display control appa-
ratus achieves its functions. Here, the computer program is
configured by combining two or more instruction codes indi-
cating commands to the computer. Each apparatus may be a
computer system comprising not all of microprocessor,
ROM, RAM, hard disk unit, display unit, keyboard, and
mouse, but comprising some of them.

(2) Some or all of the components of the above display
control apparatus may be comprised of a system large-scale
integration (L.SI). The system L.SI is a super-multifunctional
LSImanufactured by integrating a plurality of components on
one chip, and is specifically a computer system including a
microprocessor, a ROM, a RAM, and the like. A ROM stores
a computer program. As a microprocessor operates in accor-
dance with a computer program, a system LSI achieves its
functions.

Here, although a system [.S1is assumed, it may be called an
IC, LS, super LSI, or ultra LSI. A method of integrating a
circuit is not limited to an LSI. A dedicated circuit or a
general-purpose processor may be used to realize an inte-
grated circuit. After production of an L.SI, it is possible to use
a field programmable gate array (FPGA) or a reconfigurable
processor enabling reconfiguration of connection or setting of
a circuit cell inside an LSI.

Further, instead of an L.SI, when an integrated circuit tech-
nique is developed by advanced semiconductor technology or
other derivative technology, it is of course possible to use the
technique for integrating a function block.

(3) Some or all of the components of above each apparatus
may be comprised of an IC card removable from each appa-
ratus, or a single module. An IC card or a module is a com-
puter system comprising a microprocessor, a ROM, a RAM,
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and the like. An IC card or a module may include a super-
multifunctional LSI mentioned above. As a microprocessor
operates in accordance with a computer program, an IC card
or a module achieves its functions.

(4) The invention may be a method comprising steps of
operations of characteristic parts of the display control appa-
ratus described above. The invention may be a computer
program that realizes such a method by a computer, or may be
a digital signal comprising a computer program.

Further, the invention may also be realized by a computer
program or a digital signal recorded on a computer-readable
recording medium such as a flexible disk, a hard disk, a
CD-ROM, a MO, a DVD, a DVD-ROM, a DVD-RAM, a BD
(Blue-ray Disk (registered trademark)), or a semiconductor
memory. The invention may also be realized by a computer
program or a digital signal recorded on such a recording
medium.

Further, the invention may transmit a computer program or
a digital signal via a telecommunications line, a wireless or
wired communication line, a network represented by the
Internet, or data broadcasting, or the like.

Further, the invention may be implemented by other inde-
pendent computer system, by transmitting a program or a
digital signal recorded on a recording medium, or transmit-
ting a program or a digital signal via a network, or the like.

While the present invention has been described in detail, or
with reference to the specific embodiments, it is apparent for
those skilled in the art that the invention may be modified and
changed in various manners without departing from the scope
and spirit of the invention.

This invention is based on Japanese Patent Application
(Japanese Patent Application No. 2011-261398) filed on Nov.
30, 2011, the content of which is incorporated herein by
reference.

A display control apparatus according to the invention is
useful for a broadcast receiving apparatus such as a car-
mounted radio, which prevents intermittent information dis-
play or screen flickering, and improves visibility.

DESCRIPTION OF REFERENCE NUMERALS
AND SIGNS

100, 200, 300, 400, 500, 600, 700, 800 Display control
apparatus

101 Reception frequency acquisition unit

102 Reception quality acquisition unit

103 First data acquisition unit

104 Second data acquisition unit

105, 805, 1605, 1905 Display control unit

106, 506, 806 Display unit

807, 1407 Broadcast station determination unit

808 Broadcast station storage unit

1409 Third data acquisition unit

1501 Sub reception frequency acquisition unit

1502 Sub reception quality acquisition unit

1504 Sub second data acquisition unit

1507 Sub broadcast station determination unit

1610 Vehicle speed acquisition unit

1611, 1811 Stability determination unit

The invention claimed is:
1. A display control apparatus which receives and displays
character data, comprising:
a reception frequency acquisition unit configured to
acquire a frequency to be received,
a reception quality acquisition unit configured to acquire
reception quality of a signal of the reception frequency,
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a first data acquisition unit configured to acquire first data
at the reception frequency,

a second data acquisition unit configured to acquire second
data from a signal of the reception frequency,

a display control unit configured to control display of the
first data until acquisition of the second data after acqui-
sition of the first data, and

a display unit configured to display the first data or the
second data in accordance with control of the display
control unit.

2. The display control apparatus according to claim 1,
wherein the display control unit controls not to display the
first data at least until acquisition of the second data, when the
reception quality is higher than a predetermined value.

3. The display control apparatus according to claim 2,
further comprising:

a broadcast station determination unit which determines
whether a broadcast station configured to broadcast a
signal of the reception frequency is a broadcast station
configured to transmit the second data, and

abroadcast station storage unit which stores determination
result of the broadcast station determination unit for
each reception frequency,

wherein the display control unit controls to display the first
data, when the broadcast station storage unit stores a
determination result that a broadcast station of the recep-
tion frequency is a broadcast station not configured to
transmit the second data, even when the reception qual-
ity is higher than the predetermined value.

4. The display control apparatus according to claim 3,

wherein: the broadcast station determination unit deter-
mines a broadcast station configured to broadcast a sig-
nal to be a broadcast station configured to transmit the
second data, when the second data is acquired from the
signal of the reception frequency, and

determines the broadcast station configured to broadcast
the signal to be a broadcast station not configured to
transmit the second data, when the second data is not
acquired even after a predetermined time passes in a
state that reception quality of a signal of the reception
frequency remains at a predetermined value or higher.

5. The display control apparatus according to claim 3,
further comprising a third data acquisition unit which
acquires, from the signal, third data that is information for
determining whether the broadcast station configured to
broadcast the signal of the reception frequency is a broadcast
station configured to transmit second data,

wherein the broadcast station determination unit deter-
mines the broadcast station configured to broadcast the
signal of the reception frequency to be a broadcast sta-
tion configured to transmit the second data, when the
third data acquisition unit acquires the third data, and

determines the broadcast station configured to broadcast
the signal to be a broadcast station not configured to
transmit the second data, when the third data is not
acquired even after a predetermined time passes in a
state that reception quality of a signal of the reception
frequency remains at a predetermined value or higher.

6. The display control apparatus according to claim 3,
further comprising:

a sub reception frequency acquisition unit configured to

acquire a frequency received by a sub tuner;
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a sub reception quality acquisition unit configured to
acquire reception quality of a signal of reception fre-
quency of the sub tuner;

a sub second data acquisition unit configured to acquire sub
second data from a signal of the reception frequency of
the sub tuner, and

a sub broadcast station determination unit configured to
determine whether the broadcast station configured to
broadcast the signal of the reception frequency of the sub
tuner is a broadcast station configured to transmit the
second data, based on the reception quality of the signal
of the reception frequency of the sub tuner and the sub
second data,

wherein the broadcast station storage unit stores a deter-
mination result of the sub broadcast station determina-
tion unit for each reception frequency.

7. The display control apparatus according to claim 2,
further comprising a stability determination unit configured
to determine whether the reception quality is stable or
unstable,

wherein the display control unit controls to delay display of
the first data, when the stability determination unit deter-
mines the reception quality to be unstable, even when the
reception quality is not higher than a predetermined
value.

8. The display control apparatus according to claim 7,
further comprising a vehicle speed acquisition unit config-
ured to acquire speed information of a vehicle equipped with
the display control apparatus,

wherein the stability determination unit determines the
reception frequency to be unstable, when a speed of the
vehicle is higher than a predetermined value.

9. The display control apparatus according to claim 7,
wherein the stability determination unit determines the recep-
tion quality to be unstable, when the reception quality
changes greatly in most recent predetermined time.

10. The display control apparatus according to claim 2,
wherein the display control unit controls to display the first
data, when the reception quality decreases to a predetermined
value or lower even once in a period from acquisition of the
first data to acquisition of the second data.

11. A display control method that a display control appa-
ratus receives and displays character data, comprising:

a reception frequency acquisition step of acquiring a fre-

quency to be received,

a reception quality acquisition step of acquiring reception
quality of a signal of the reception frequency,

a first data acquisition step of acquiring first data at the
reception frequency,

a second data acquisition step of acquiring second data
from a signal of the reception frequency,

a display control step of controlling display of the first data
until acquisition of the second data after acquisition of
the first data, based on the reception quality, and

a display step of displaying the first data or the second data
in accordance with control on the display control step.

12. A non-transitory recording medium recorded with a
program to cause a computer to execute each step of the
display control method according to claim 11.

#* #* #* #* #*



